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(54) TMAPABNAUHMECKASR AOPHUPYIOLAR
fON0OBKA
(57) N306peTenne oTHOCUTCA K HedTeaobuea-
oule NPoM-CTY ¥ NpeaHasHaveno ana bype-
HUA M IXCMNYATAUMN BOASKHLIX, HEPTAHUX U
rasoeuix cxsaxui. Uens — nosviwenne adpdex-
THEHOCTH paBOTH TMAP3BANYECKONA ROPHUPYIO-
uien ronoexu 3a cyer obecneyeHna
cTabunnaayun NONOXKEHNA NOJBUXHLIX CEXTO-
_ pos Bo apems pabotut. /1na 3TOrO BEPXHAN W

WNaobpetenue otHocuTcs x HedpTenobusa-
10Uie APOMBIWNERHOCTY, B 43CTHOCTH K Bype-
HWIO W 3KCNNY3TIUMN BOARHEIX, HEPTAHBIX W
£a30BLHX CKBXVMH ANA YCT3HOBKWU NEPEXPLiBa-
Tenen B CKBaAXMHAX C L{eNbI0 BOCCTAHOBACHUA
repMeTuIHOCTH 06CanHbIX KONOHH,

lenvio n3obpetenna aenaerca noeviuse-
Hue adpdexTUsHOCTH paboTu rugpasnuyeckon
AOpHUpYIOULeR ronosky 3a cuet obecnevenun
CTabnnAK3aLuK NONOXKEHUA NOABUKHEIX CEKTO-
pos 80 spemsa paboru.

Ha ¢wur. 1 cxemMarwiHo NpeacTasneHa ra-
pasnmueckas A0PHUPYIOLLaA FON0BKa, Nonepey-
HLIN pa3pes; Ha ¢ur. 2 — 7O xe, C NosepHyTHMK
cextopamu 8 paboyeM nonoxeHumn: Ha dur. 3 -
CXEMa CUN, [EACTRYIOWNX HI CEeXTOoP.

HUXHUA TOPUS NORBUXHLIX CEKTOPOB BLINOA-
HEHb B NPOAOALHOM CEYEHNN TMADIBANYECKON
AOPHMPYIOLEN FONOBKK C OKPYrneHuem no pa-
AWYCY, PaBHOMY NONOBUHE ANUHL NOABNKHO-
O CEXTOP3 8 NPOAONLHOM Ce4eHUM C UEHTPOM
0 P3aBHOYAANEHHOM OT BEPXHEr0 N HWXKHEro
Topuos cexTopa rouxe. MakcumansHu ANa-
MeTp B nonepedHom cevenun paboven nosep-
XHOCTH CEKTOPOB BHINOAHEH H3: PACCTORHUN .
onpeaenieMoM NO Maremartudeckon ¢-ne. o7
pepxHux Topyos cextopos. flocneanue s pabo-
yeMm nonoxennn nepemewiaiotcs 6ea nepexo-
€OB, 4TO CO3A3ET HANBLITOAHEAWMNE YCNoBua
paboTu texTopos u ynpyron Tpybuaton guad-
parMel, YMEHbLLAET OCEBLIE it PafgUancHLie Ha-
rpyaxu Ha geranu ronosxy u HKT. Ha xoTopuix

CNycXaerca ronosxa, v nopuitwaer Kayecreso |

pacuwmpnemoro nnactupa 8 obcanHon Tpybe.
Buinonwexne TOPYOB CEXTOPOSB no paanycy wc-
XA1042ET 3aXANHMBaHNE U 06pasoeaHme Konb-
UeBOro 3a30pa MeXgy cexropamn n GnaHyem
@ CAyyae nosopoOTa cexvopos. J un,

Mapasnnyeckas AOPHUPYIOWAs ronosxa
ni4eer Nonyd WTanry 1. H3 KOTOPYO OAETa
ynpyras Tpybuatan awadparma 3. Mexay
dnanyammn 2 noMeuleHs NOABUXHLIE CEXTOP3
4. BepxHuit ¥ HUXHWA TOPUH CEXTOPOSB, APU-
neraowme k GnaHYam, BHINCAHEHH B NPOAOND-
HOM CeveHun A0PHUPYIOWEn ronosxy CO
CKpyrneHuem nNo Pasuycy. pasHOMy NONOBUHE
ANUHL CEXTOPa B NPOAONLHOR NNOCKOCTN C
UEHTPOM B P3aBHOYAANEHHOW OF BEPXHEro wn
HUXHETo TopLoB NOABUXHOrO CexTopa ToukKe,
3 MAKCMMaANbLHLIN AMIMETP B8 NONEPEYHOM Ce-
YeHUN rVAPaBANYECcKOn AOPHNPYIOWEn rono-
sxu pabouen NOBEPXHOCTUW CEKTOPOB,

© K HTaKTUPYIOWER € PacwuvpiemMsm NA3CTH-

PEM, BLINONHEH HA PAcCT AHuM X OT BEPXHUX
TOPUOB NOABUXHLIX CEKTOPOB 8 NPORONLH M
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.CEYEHVW nocaeannx, onpegenremMom B8 COOT-
8€TCTBNMU CO Caeayowlen 338UCHMOCTLIO!

X =%—H(o.3 +sinf).

rae L — anuna nopsuxHoro cexropa s npo-
AONLHOW NnOCKOCTN: '

H - paccrosHue Mexay NpaMon, nNapan-
nensHON NPOAONLHOR OCY KOPNYCa, NPOXOAR-
uled yepe3 paBHOYRINEHHYID OT BEPXHEro »
HWXHErD TOPROB NOABUXHOIO CEXTOPa TOUKY,
¥ TOUKOR NOABUXHOTO CEKTOPA, MAKCUMBNBHO
YOANEHHON OT NPOAONLHOR OCU KOPNYCA:

B~ yron naxnona x npopoNLHON OCY rUa-
pasaMuecxon fopHupyouen ronoexu pabouen
NOBEPXHOCTN NOABVXHOIO CEXTOPa.

K nosepxHocTn, npunerawowen x auwad-
parme, XaxA0ro BTOPOro NOABMXHOTO CEKTOPa
NPUCOEANHEHM METanNNUYeckUue NNacTune 5. K
NNacTUH3M CO CTOPOHH ANadParMu npucoe-
AvHeHH NPOKNIAKU 6 U3 NNOTHOW TKaHW Tak,
YTO KPR TKIHU BEICTYNINOT 33 KPIA NNACTUH 5.

Mpu co3nannn A3BNAEHUA B YCTpoWCTBee,
Tpybuaras guadparma 3 paciwmpaeTca v paa-
ABUraer cexTopss 4 A0 ynopa uepes NNacThpL
8 8 pemoHTUpPYeMyto Tpyby 7. Mpu atom obpa-
ylowunca Mexay cextopami 60x0soi 3330p
nNepexpuBaeTCA BLICTYNAIDWWMKY YACTAMY
nNNAcTUK 5, xoTopie NPUXMMaNTCA aAuadpar-
MOW K ONOPHLIM NOBEPXHOCTAM CMEXHBX CEK-
T0po8, 3 kpan npoknapox nogrubawrca.
32KpHIBAR OCTABWIMECA 32I0PH NO KPIAM NNI-
ctun. MNpun npoTareanumn ranoexmy Yyepes nna-
CTupb cexTopst 4 BCce BpeMA OCTAOTCH
napannensHuMn ocu ronoexwu. Flpu 3axoae
(wnn suxoge) ronosxu B NNacTups 8 cextopa
HaKAOHAIOTCA NO OTHOWEHUIO K OCK FON0BKM,
npyu 3TOM KAET TOALKO nepepacnpeaenexue
KAUHOBOIO TOPYOBOrO 3330P3 Y € ABYXCTOPOH-
Hero M3 OANOCTOPOHHNI 2yuaxe, HO 0Gpa3osa-
HUA CKBO3HOTO KOALUEBOIQ 3330P3 MEXAY
dnanyem 2 1 cexTopamu 4 HE NPOUCXOAWT, 3
KAKHOBHE 3330pH 3aNOAHIIOTCA NPOKNAAKA-
My 13 Teann. Bunonnenue pabouett nosepx-
HOCTH, KOHTAKTUPYIOWER € PaclunpIeMum
NN3ACTHIPEM NOABWKHLIX CEKTOPOB €O CM2ie-
HUEM MAKCUMANLHOrO AMaMETPa, NPUBOAMT K
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X nap AnenvHOMy nepemewielnio B pabovem
nonoxenuu 623 Nepexocos. Y10 CO3A3ET Han-
BbirogHenwue ycnosua paborw ann cextopos
n ynpyron Tpybuar i anadparmu, ymenntuaer
ocesuie U PaAVANbHLIE HArpy3kn Ha AeTann
rONoBKM U HICOCHO-xOMNpeccopHue Tpybu,

.

H3 KOTOPHIX CNYCK3ETCH ronqai;a. “ nosuiwaeT -

Ka4ecTB0 NPUNEraHnA PacWMPAEMOro NAACT M-
pa x o6capHon Tpybe.

BuinosneHue T0puos cexTopos nNo panuy-
CY UCKAIOMaET 3aKkNnHuBaHWe n 06pa3oBanune
KONLUEBOTD 3230P3a MexXAY CEXTOPaMWN W dnan-
eM B cay4ae NOBOPOTa CEXTOPOS,

Gopmyna naobpertennn

Mwapasauveckan QOPHUPYIOWAA rONOBKT
no ast.ce. N0 641070. ot nuvaowyancs
TEM, 470, C UENBIO NOBLIWEHNA IPSEXTUBHOCTH
paborTs rMapasnuyeckon AOPHUPYIOUeR roNno-
axu 3a cuer obecnevenna crabunusayum nono-

KEHNS NOABUXHMUX CEXTOPOB B0 BPEMRA

paboTLl, BEPXHUA M HIDKHUA TOPUL NOABHUX~
HBIX CEKTOPOB BLINONHEHL B NPOAONLHOM Ce-
YEHIMA FUADIBVMECKOR AOPHUDYIOWIES) FONOBIM CO
Cxpyrnesuen N0 Paguycy, PaBsHOMY NONOBUHE AW ~
Hbl NOABMXHONO CEKTOPA B YIIOMANYTOM Ceve-
HUW C UEHTPOM B PaBHOYRANEHHON OF
BEPXHErO M HUXHErO TOPUOB NOABIXMHOFO Cex-
TOPa TOUKE, 3 MAKCUMANLHLIR AWAMETP B None-
peyHom cevenwun pabouen nosepxHOCTH

NOABUXHLIX CEKTOPOB BLINONHEN HA paccTon-

Hui X OT BEPXHUX TOPLIOS NOABUXHEIX CEXTO"
pos. onpenenseMoM B8 COOTBETCTBUU CO
cneaylouien 3asNCUMOCTLIO:

X =%—_ﬂ(0.3 +sinf).

rae L - acmHa nOABWXHOIO CEXTOPa 8 Npo-
AONLHON NNOCKOCTH: ’

H - paccrosnue mexgy npaMon, napan-
nenbHOM NPOAOABLHOA OCKM KOPNYCa, NPOXOAS-
wen yepe3l pasHOyA3INCHHYIO OT BEPXHETOo W
HUXHETD TOPLOB NOABUXHOrO CEXTOPI TOUKY,
M TOYKOW NOABMKHOTO CEXTOPA. MIKCUMANLHO
YA3NeHHOW OF NPOACNLHON OCH KOPNYCa;

B~ yron naxnona x npononbHon ocv rna-
pasnuueckon AOPHUpYIouten ronoesxu pabouen
NOBEPXHOCTH NOABUXMOrO CEXTOPa.
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(54) A HYDRAULIC CORING HEAD
(57) The invention relates to the oil
production industry and is designed for
drilling and operation of water, oil, and
gas wells. The aim is to improve the
efficiency of work with a hydraulic coring
head by stabilizing the position of the
movable sectors during operation. For this
purpose, the upper and

[vertically along right margin]

19 SU (11) 1663179 A2

lower end faces of the movable sectors
are implemented, in the longitudinal
cross section of the hydraulic coring
head, with radial curvature equal to half
the length of the movable sector in the
longitudinal cross section, with center at
a point equidistant from the upper and
lower end faces of the sector. The
maximum diameter in the cross section
of the working surface of the sectors is
implemented at a distance from the upper
end faces of the sectors, as determined
from a mathematical formula. The latter,
in the working position, are displaced
without warping, which creates the best
conditions for operation of the sectors
and the elastic tubular diaphragm,
reduces the axial and radial loads on the
parts of the head and the tubing on which
the head is lowered, and improves the
quality of the expanded patch in the
casing. The radial implementation of the
end faces of the sectors eliminates
jamming and formation of an annular
gap between the sectors and the flanges
in the case of rotation of the sectors. 3
drawings.
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The invention relates to the oil production industry, in particular to drilling and
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the
aim of restoring leaktight sealing of casings.

The aim of the invention is to improve the efficiency of work with a hydraulic coring
head by stabilizing the position of the movable sectors during operation.

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2
shows the same, with the sectors tumed in the working position; Fig. 3 shows the force
diagram for the forces acting on a sector.
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section
of the coring head, with radial curvature equal to half the length of the sector in the
longitudinal plane, with center at a point equidistant from the upper and lower end faces of
the movable sector, and in the transverse cross section of the hydraulic coring head, the
maximum diameter of the working surface of the sectors contacting the patch to be expanded
is implemented at a distance X from the upper end faces of the movable sectors in the

longitudinal
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cross section of the latter, determined according to the following dependence:

= %L - H(3+sinB),

where L is the length of the movable sector in the longitudinal plane;

H is the distance between the line parallel to the longitudinal axis of the body, passing
through the point that is equidistant from the upper and lower end faces of the movable sector
and through the point of the movable sector that is furthest away from the longitudinal axis of
the body; ‘

B is the angle of inclination of the working surface of the movable sector toward the
longitudinal axis of the hydraulic coring head.

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5.

When pressure is created in the device, tubular diaphragm 3 is expanded and parts
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral
gap formed between the sectors is covered by the projecting portions of plates 5, which are
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from
two-sided to one-sided 2ymax occurs, but formation of a through annular gap between flange
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth
cushioning. The implementation of the working surface of the movable sectors that contact
the patch to be expanded, with displacement of the maximum diameter, leads to
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their parallel movement in the working position without warping, which creates the best
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and
radial loads on the parts of the head and the tubing on which the head is lowered, and
improves the quality of the fit of the expanded patch against the casing. '

The radial implementation of the end faces of the sectors eliminates jamming and
formation of an annular gap between the sectors and the flange when the sectors rotate.

Claim

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring
‘head by stabilizing the position of the movable sectors during the operation, the upper and
lower end faces of the movable sectors are implemented in the longitudinal cross section of .
the hydraulic coring head with radial curvature equal to half the length of the movable sector
in the aforementioned cross section, with center at the point equidistant from the upper and
lower end faces of the movable sector, and the maximum diameter in the transverse cross
section of the working surface of the movable sectors is implemented at a distance X from the
upper end faces of the movable sectors, determined according to the following dependence:

. X=i6£—H(0.3fsinB) , :

where L is the length of the movable sector in the longitudinal plane;

H is the distance between the line parallel to the longitudinal axis of the body, passing
through the point that is equidistant from the upper and lower end faces of the movable sector
and through the point of the movable sector that is furthest.away from the longitudinal axis of
the body; ‘ _

B is the angle of inclination of the working surface of the movable sector toward the
longitudinal axis of the hydraulic coring head.
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[see Russian original for figure]

Fig. 1

[see Russian oniginal for figure]

Y1= 2Ymax

Fig.2
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[see Russian original for figure]

Fig.3
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[see Russian original for figure]

Casing

Fig. 4
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